Laboratory investigation of immune responses to acellular pertussis vaccines when used for boosting adolescents after primary immunisation with whole cell pertussis vaccines: a comparison with data from clinical study.
The lack of unequivocal immunological correlates of human protection and an absence of a validated animal model for acellular pertussis vaccines, compounded by limited opportunity to undertake efficacy studies in humans and laboratory evaluation side by side, has made it difficult to compare vaccines and formulations. In the present study, the effect on the booster response to pertussis in adolescents primed in infancy with whole cell pertussis vaccine, of three low dose acellular pertussis/diphtheria/tetanus toxoid (TdPa) formulations with or without inactivated poliomyelitis vaccine (IPV) components, was investigated. To assess the relationship between laboratory vaccine evaluation and clinical trial performance, parallel evaluation of the same TdPa vaccines were carried out in a mouse booster model with whole cell pertussis vaccine priming. Prior to boosting, the clinical subjects had low cell mediated immune responses (CMI) responses to pertussis vaccine components. After boosting, all TdPa formulations stimulated CMI responses to the pertussis vaccine components assessed. The booster responses to the pertussis antigens remained skewed towards Th1 type even though acellular pertussis vaccines were used. In general the antibody and CMI responses to pertussis antigens in the mouse model followed the trend seen in the human subjects. Protection against aerosol challenge with virulent Bordetella pertussis was related to the magnitude of the antibody and CMI responses in the mouse model. As in the human subjects, the responses remained skewed towards Th1 type.